TRI-WEIGHT CORRELATED SET OF IRON TYPE GOLF CLUBS 



BACKGROUND OF THE INVENTION 

1 Field, This invention relates to golf clubs, and more particularly to golf club irons, 
havii^ a tri*weight system which improves the perfimnance of miss hits on the club face and also 
rdnforces the club fax^ for center hits. 

2. State of the Art. A large number of differ^ golf club iron sets are known. 
Corrdated sets of golf clubs have chib striking faces with increasing angles of attack to loft a ball a 
desired distance. The club heads are also increasingly weighted, and the shafts are decreasingly short- 
raed to maintain consistrat swing momentum so that each club swing, if properly hit, increases the 
distance the golf ball travels by approximately 10 yards. For example, in a correlated set, each club 
head weiglit genially increases approximately 7 grains per increase in club number. However, each 
shaft length incrementally decreases about 1/2 inch for a steel shaft per increase in club number (If 
lighter weight shafts made of graphite, or similar materials are employed, each shaft will be 
lengthened approximately 1/2" so that the shaft has approximately the same weight as a steel shaft). 
Shaft typ^ and lengths vary depending upon the swing of a golfer. For example, the minority of 
golfers fall into the average swing category^ and have a 65 to 85 raph swing 30 requiring a shaft with 
a low £1^ point and a 4.0 torque rating. Conversely, professional golfers having a 100 to 1 15 mph 
swing require a shaft with a mid flex point with a 2.0 torque rating. 

The angle of the club fa<» also increases per increase in the club number to add loft to the 
flight of the golf ball. The weighted center of gravity of the club also moves up per increase in club 
number. A typical set has the following specifications: 
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•Lie - plus or minus 0.5 degrees 
***Weight - plus 2 gr. or minus 2 gr. 

A few golf club irons are designed to enable a golfer to off center hit the ball on the club face 
and maintain shot alignment. Thompsm, U.S. Pat. No.3,845,960, mdlmai, U.S. Pat. No.4,322,083, 
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are examples of sole rdnforced iron clubs which add mass along fhe sole of the club to optimize 
distance. Blakemore, U.S. Patent No. 5,658,209 discloses a center reinforced mound placed in a 
cavity club. Best, U.S. D469,140S is another center reinforced mound placed in a cavity club. 
Although distance is increased, heel or toe off center hit shots do not maintain shot alignment. Nor do 
shots hH on the upper unrdnforced face of the club maintain distance. 

For those golfers vAio consistently hit their shots along the toe of the club, a number of toe 
weighted clubs have been designed: Lanumna, U.S. Pat. No. 4,715,601, Solheim, U.S. Pat. 
No.3,655,188, and Campau, U.S. Pat. No.4,420,156. 

Solheim, U.S, Pat, No,4,621,813, discloses a correlated set of golf clubs with back cavities, 
the heads of which each contain (1) a sole including a trailing edge 65 which is indented toward the 
striking face a distance of at least 1/16 of an inch, and (2) a lower back sur&ce adjacent the indited 
trailing edge sloping upwardly and inwardly from the indented trailing edge toward the striking face. 
This configuration allows the dub head material, which would otherwise be located in the indented 
areas to be redistributed in the heel and toe portions of the club heads. The redistributed head mate- 
rials increase the mass concentrations in the heel and toe areas, which improves the resistance to 
twisting of the club heads upon off-<:enter heel and toe impacts with the golf ball. Anotha- exan^le of 
a back cavity club with heel and toe reinforcement is Lockwood, U.S. Pat, Ko.3,75 1,035, Kobqyashi 
et ah, U.S. Patent No, 5,564,705, and Persinger, U.S. D437,902S. The center cavity club designs 
maintain alignment, but do not allow an off center hit shot to maintain consistent distance. Nor do 
center hit shots achieve optimum distance as the center face of the club does not have sufficient mass 
behind it. 

Antonious, U.S. 6,454,665B2 included unique weighting stabilizii^ and reinforcing 
configuration of the rear fiice of a cavity back peripli^al wdght club head in an attempt to remove 
this well hit shot distance deficiency. Peng, Des. 413,369 and Takahashi et al, Des. 377,381 also 
attempted to include center weights within the cavity to remove this distance deficiency. 

McNalfyetal, U.S. Pat. No.5,026,056, discloses another heel-toe balandng dub. McAWi^e/ 

al discloses a correlated set of golf clubs of the iron type in which each chib head has a cavity formed 

in the back surface thereof with specially configured wei^t pads formed integrally within the back 

cavity. The weight pads are so configured and positioned v^rithin the con- lines of the bade cavity as to 

create desired heel-toe balancing of each club head wherein each club head's center of gravity is 
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physically centered, both horizontally and vertically of the club head, bdiind the visually-percdved 
optimal striking point, i.e., the apparent visual center of percussion of the club's striking face relative 
to the golf ball at address. This configuration is designed to provide better club balance, and minimize 
misdirection of heel or toe off cent^ hit shots. Other examples of heel-toe balancing clubs are: 
Reymam, Jr. etal, U.S. Pat. No, Des. 269,101, Solheim, U.S. Pat, No. Des. 276,644, miSolheim, 
U.S. D458,328S, which also includes a sole cwiter weight in the cavity. 

These cavity backed clubs do not provide a solid mass behind the club face cent^to maximize 
hitting distances, To overcome this lack of center of mass, the Merit Fusion/Nicklaus Nl provides a 
set of correlated golf clubs with an iron weight bar placed within the inside of the back cavity which 
can be adjusted vertically to promote vertical balancing for an exact cent^ of gravity as well as 
provide additional mass behind the club face. MacDomld, U, S. Pat. No.4,326,326 is anotha: exan^)le 
of a lead insert golf club he^ positioned directly behind the cent^ of the intended striking surface to 
hnprove distance. Other examples of center reinforced golf chib heads are: Winquist, U.S. Pat. No. 
3,814,437, Kobayashi, U. S. Pat No. Des. 267,965, Pace, U.S. Pat. No. Des 268,775, and Aizawa et 
al.,U.S. Patent No. 5,547,194. Katayama^VS. Patent No. 5,160,137 discloses a bubble weighted 
club with rearward projecting sole. Gormm, U.S. Patent No. 5,048,834 discloses a center mound 
wdght within the cavity, but is a flat piece not including any periphery wdgfating rdnforcement. 
Wahl et al., U.S. D444,195S disdoses a club with a center weight reinforcement cavity deagn. 

Unfortunately, these center reinforced cavity configurations also raise the center of gravity of 
the club face, thereby reducing the mass along the lower center of the club fece proximate the sole 
where maximum leverage striking force for an iron shot is delivered. Indeed, the Pace design actually 
raises the center of gravity. Mmg T. Chen and JeflS-ey R. Thurman patented a dual weighted iron golf 
club, which included perimeter wdghts designed to straighten miss hit iron shots, and a center wdg^t 
within the back of the cavity behind the club face to provide added distance to properly hits shots in 
U.S. Patent No. 5,356,138. Claim 1 of said patent was invalidated in the DISTRICT OF UTAH, 
CENTRAL DIVISION PRO SPORTS, USA, vs. MIZUNO US A-Golf Division, CaseNo. 2:98-CV- 
866-S by the Honorable Ted Stewart who interpreted Claim 1 to require that the cent^ mound 
weight was positioned above the thickness of the sole and was therefore anticipated by certain 
references. 

Bode et ah, U.S. D 468,788S discloses another dual weight iron club similar to Chen with a 
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rear projecting sole. Mahc0ey et al, US D4S4. 932 S discloses another iron club with a rearward 
projecting thickened combination sole/center weight. HelmstetteretaL, U.S. D453,949S discloses a 
anoth^ iron club with a complex cavity back design 

Erickson et aL, Des 435,277 discloses a cavity backed club with a thickened combination 
sole/center wdght which does not project rearward. Erickson et al., U.S. 6,554,72282 discloses abi- 
material weight added to the design of Etes. 435,277. Imamato, U.S. I>466,960S discloses a ebb 
similar to Erickson et al., with an added center portion. 

There are other solid backed clubs still used by professionals and other golfer with conastent 
swings, who consistently hit the ball in the center of the club face to acquire consistent optimum 
distance and loft. As most golfers do not have a consistent swing, and often miss hit the ball, various 
manufacturers started developing wider club heads for thdr needs. To msure that the club heads still 
had the same wdght, these manufacturers developed hollows or cavities in the back of the chib to 
spread the weight over a wider club head in essentially two types of patterns: 1) muscle backed dubs 
with center weights mounted within a cavity behind the hitting surface, and 2) perimeter weighted 
clubs with weights behind the heel and toe on both sides of the cavity behind the club hitting surface. 
The muscle backed clubs did not straighten out miss hit shots striking the heel and toe of the club. 
Conversely, the perimeter weighted clubs self corrected miss hit shots on the heel and toe of the dub, 
but lacked center weight to add distance to properly hit center struck shots. 

Aizawa et al , U. S. Patent No. 5,6 1 6,088 discloses a golf club head with rearward extendmg 
upper and lower flanges on the p^ipheral backside of a club head projecting rearwardly to enhance 
the momoit of inertia and improve dir^tion stability of a ball. 

Other patents of inta-est are: SWJteint, U.S. Pat. No. 4,512,577, discloses a set of correlated 
golf dubs, the heads of vMch are provided with a narrowed neck connecting the mam body of the 
club head to the hosel The midsection of the neck has a cross section of maximum dimension less 
than the diameter of the hosel so that, wh^ the main body of the club head twists under impact with a 
ball, the narrowed neck will ftmction as a torsion bar with twisting tension occurring in the mid- 
section. In that manner, the twisting motion of the main body is uncoupled from the hosel and shaft to 
provide a more forgiving shock absorbing club head in the event an iron shot is miss hit This shock 
absorbing feature does not give consistent distance to a miss hit ball. 
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Moser^ U.S. Pat No. 3,250,536, is an example of a sand wedge with a reinforced weighted 
club having a different density filling material filing a cavity in the back of the club to balance the club. 

Kenmi, U.S. Patent No. 5,913,735 disclosing a metallic golf club head having a hollow bead 
body wi& a sole member formed on an interior sur&ce of ^e sole member. 

Vincent et al., U.S. 2003/001 3545A1 discloses a golf club iron having a sole with recesses 
into yjiach different inserts may be inserted to dissipate vibration. 

Takeda^ U.S. Patait No. 5,976,033 discloses a golf club with stnicture for seairing balandng 
weights to the back of the club head. 

Deshmuky et al, U.S. 6,406,38281 discloses a golf club with a multiple material weighting 
member using liquid phase sintering, preferably a high-dmsity component, a bimling comiK)onent and 
an anti*K>xidizing component. 

Kusumoto et al, U.S. 2003/01 14245A1 discloses a golf club height containing IS wt. % or 
greater of iron and tungstai, and having a specific gravity of 9 or larger joined to a steel or pure iron 
head body by welding. 

There thus remains a need for a rear cavity weighted club which maintains a low center of 
gravity while providing additional mass behind the center most likely s^gmmt of the striking surface 
of the club to optunize shot distance and move the center of gravity of the club rearward to assist in 
maintaining aligmnent even though the shot is hit off centa* near the toe, heel, or upp^ segment of 
the club face. The golf club set desoibed below provides sudi an invention. 
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SUMMARY OF THE IhTVIElSm 

The present invention comprises a tri-weight correlated set of iron-type golf clubs. At least 
two of the clubs of the set have a tri*wdght mass positioned to reinforce the most likely hitting 
surface of the club and provide perimeter wdghting of the toe and heel to straighten out off cent hits. 
The tri-wdght corrdated set of iron-type golf clubs have the same swing weight, and at least two 
clubs of the set are configured with a shaft and a handle attached to a head. The head has a neck to 
attach to the shaft, and a face with a hitting surface for impacting a golf ball They have sides, a top, 
a back sur&ce behind the hitting surface, and a bottom sole structured to align with the ground and 
having a heel, and a toe, A first reinforcement sole weight system is attached behind the back sair&ce 
of the dub along the bottom sole. Its mass thickness is structured jsuch that the hdght (xy-^direction) 
of its sole mass curvilinearly rises with short linear and/or curved segments fiom a low point 
proximate the heel, inca-eases along the sole to a peak reinforcing the middle segment of the lower 
back surface of the club behind the most probable hitting surface, and thereafter curviUneariy declines 
with short linear and/or curved segments to a low point proximate the toe of the bottom of the sole. 
It has a depth (z-direction) of its sole mass curvilinearly rising with short linear and/or curved 
segments increasing in thickness fi*om a least thickness proximate the heel and increasing along the 
bottom of the sole in depth to reinforce the middle of the lower back surface of the club behind the 
lower segment of the hitting surface and thereafter decreasing in thickness with short linear and/or 
curved segments to a least thickness proximate tte toe along the sole. The sole mass thus adds coiter 
wdght with most mass placed along the low^ porticm of the chib face most probable to impact a golf 
ball during repetitive strokes and least mass proximate the toe and hed. It has increasing mass 
toward the center of the club to provide a low center of gravity, which is farther back firom the club 
face to increase resistance to twisting fi'om miss hit shots, while adding distance to well hit center 
shots. The farther back center of gravity reduces the need to add as much peripheral mass to the hed 
and toe of the chib prevent twisting fi'om miss hit shots. 

A second periphery balancing wd^t system is placed along the top and sides of the back 
sur&ce of the club head. Preferably the second periphery balancing wdght s^em is structured to 
contact the sole wdght, thereby defining a cavity in said back surface. The periphery balancing 
weight structure has least wdght and thickness starting at the top of the back surface and gradually 
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imreases in weight and tbickness toward the sole of the club to lower the c^er of gravity of the 
club. It provides better balance and strength behind the periphery of the hitting surface the face of tfie 
club to resist twisting of the club when contacted by an oflF-^enter hit to aid in maintaining shot 
alignment. 

A third center weight syst^ is attached to the back surface behind the hitting surface dbove 
the sole wdght with structure to reinforce the upper segment of the most probable contact segments 
of the hitting surface above the sole weigiht and add distance to off-center high hits. 

In a preferred embodiment of the tri-weight set of iron-type golf clubs, the hd^t of the ooxter 
weights extend to greatca- heights depending on the iron number. Preferably, the mass of the sole 
weight is positioned behind the lower portion of the hitting sur&ce of the club face wherein 
approximately 85% of the shots leave the face of the hitting surface after being struck. In another 
preferred embodim^it, the mass is positioned bdiind the lower portion of the hitting surface of the 
club face wherein a Gaussian distribution of random repetitive shots leave the face of the hitting 
surface after being struck. 

In one preferred embodiment to reduce mass, the periphery balancing weight structure along 
the back of the toe may have a first rounded depresiaon leading into the back cavity. 

The three weight systems therefore provide a chib with a very low center of gravity, while 
distributing wdght along the heel and toe to straighten out off-center hit shots, and r»iforce the most 
likely hitting surface to add distance behind well hit shots. 

Each club is made of 43 1 cast st^t or similar material, and has a neck to attach to a shaft, 

preferably made of graphite. The chib has an angled face for impacting a golf ball, a back surftice, a 

heel portion, a toe portion, and a sole. Attached to the back of the chib is a reinforcement periphery 

balancing weight structure placed along the perimeter. This reinforcement periphery balandng weight 

structure defines a cavitated back of the chib, and provides increasing weight and thidcness b^und the 

toe and hed of the club. The mass behind the heel and toe has least weight and thickness at the top of 

the club and gradually mcreases in thickness toward the sole of the chib. This tri-wdght distribution 

not only provides better balance and strength behind the periphery of the hitting sui&ce of the &ce of 

the chib, but lowers the center of gravity of the chib to provide most of the mass along the sole of the 

chib to maximize hitting distance . It also provides mass behind the heel and to e of the &ce to maintain 

shot alignment for off center shots hit in the toe and heel regions of the club fiice. 
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Mounted ivithin the back cavity of the club above the sole weight is a third mound vv^eight 
reinforcing structure partially filling the upper segment of the back cavity of the iron behind the 
most likely hitting surface of the club. The combined masses of the sole weight and the center weight 
thus provide added mass bdiind the hitting surface where 85% of the shots contact and leave the 
hitting surface after bring struck as reflected by a Gaussian distribution. Thus, the height of the 
combmed mound and sole wdght increases with as the number of each club increases. TMs is because 
the increasing dub head has a greater angled hitting sur&ce, which allows struck balls to leave the 
hitting surface ferther up on the club face. To insure that these shots have sufficient mass behind them 
to add distance to the higher iron shots, the weighted mound extends higher behind the hitting sui&ce 
with higher irons. 

The mvMtion thus provides an improved tri weight golf club set, which not only maintains 
shot alignm^t for off center heel and toe iron shots, but provides added distance to well hit center 
shots. 
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DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a perspective view of the back of a preferred embodiment of the invention. 
FIG 1 a ilhistrates a perspective view of the front of the preferred embodimrat of the invention 
shown in FIG. 1. 

FIG. 2 illustrates an exploded view of the preferred embodiment of the invention shown in 

HGl, 
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DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS 

FIG. 1 illustrates the back of a preferred «nbodiment of the tri weight correlated set of iron- 
type golf chibs (10). At least two of the chibs (1 1) of the tri weight correlated set of iron-type golf 
clubs (10) have a tri-wdght mass system positioned to reinforce the most likdy hittii^ sur&ce of the 
chib and provide perimeto* weighting of the toe and hed regions to straighten out off center hits. The 
tri-weight correlated set of iron-type golf clubs (10) have the same swing weight, with at least two 
clubs (1 1) of the set are configured with a shaft (12) with a handle (not shown) attached to a head 
(14). Thehead(14)hasaneck(16)toattachtotheshaft(12),andafeoe(18)showninnG. lawith 
a hitting suifece (20) shown in FIG. la for. impacting a golf ball. They have sides (21), a top (23), a 
back sur&ce (24) bdiind the hitting sui^ (20), and a bottom sole (26) structured to align with the 
ground and having a heel (27), and a toe (28). A first reinfi)rcement sole weight system (30) is 
attached behind the back surfece (24) of the club along the bottom sole (26). Its mass thickness is 
structured such that the height (xy-direction) of its sole mass curvilineariy rises with short linear 
and/or curved s^m^its fi-om a low point proximate the bod (27), imnreases along the sole (26) to a 
peak rdnfordng the middle s^meat of the lower back airfiice (24) of tiie club behind the most 
IMXjbable luttmg sui&ce (20), and th^eafi^r oinnllineaily dedmes with short limar and/or curved 
segments to a low point proximate the toe (28) of the bottom of the sole (26). It has a depth (z- 
direction) of its sole mass curvilineariy rises with short linear and/or curved segments increasing in 
thidaiess fiwm a least thickness proximate the heel (27) and increasing along the bottom of the sole in 
depth to ranforce t}» middle of the lower back sur&ce (24) of the club bdiind the lower segment of 
the hitting sur&ce (20) and tho-eafler deareaang in thidaiess with short linear and/or cmv^ 
segments to a least thickness im>ximate the toe sioag the sole (26). The sole mass thus adds cent©: 
wdght with most mass placed along the lower portion of the club fece most probable to impact a golf 
ball during repetitive strokes and least mass proximate the toe and heel. It has increasing mass 
toward the center of the club to provide a low center of gravity, wWch is ferther back fi-om the club 
&ce to increase reastance to twisting firom miss hit diots, while adding distance to well hit c&ater 
shots. 

A second periphery balancing wdght system (32) is placed along the top (23) and sides (21 ) 
of the back surfece (24) of the club head (14). Preferably the second periphery balancing wdght 
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system (32) is structured to contact the sole wdght (30), th^eby defining a cavity in said back air&ce 
(24). The periphCTy balancing weight structure has least weight and thickness starting at the top (23) 
of the back surface (24) and gradually increases in weight and thickness toward the sole (26) of the 
club to lower the center of gravity of the dub. It provides better balance and strength behind the 
periphery of the hitting surface the &ce of the club to resist twisting of the dub when contacted by an 
off-center hit to aid in maintaining shot alignment. 

A third center weight system (34) is attached to the back sur&ce (24) behind the hitting 
surface (20) above the sole weight (30) with structure to reinforce the upper segmrat of the most 
probable contact segments of the hitting sur&ce (20) above the sole weight and add distance to off- 
center high hits. 

In a preferred embo(timent of the tri-wd^t set of iron-type golf dubs (1 1), the height of the 
center wdght system (34) extends to greater hdghts in direct proportion to the iron mrniber. 
Preferably, the mass of the sole wdght is positioned behind the lower portion of the hitting surfeoe of 
the club face (18) wherein approximately 85% of the shots leave the face (18) of the most likely 
hitting surface (20) after bdng struck. In another preferred embodiment, the mass is positioned 
behind the lower portion of the most likely hitting sur&ce (20) of the club face wherein a Gaussian 
distribution of random repetitive shots leave the face of the hitting surface after bdng struck. 

Although this specification has made reference to the illustrated embodunents, it is not 
intended to restrict the scope of the appended claims. The claims themselves recite those features 
deemed essential to the invention. 
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